Background: This systematic review aimed to extract recommendations from expert opinion articles on how to give a medical research
Introduction
Some presentations at medical conferences are easy to follow, engaging, and even inspire changes in the way patients are treated or scientific work is conducted. Conversely, others induce the audience to check their mobile phones or take a nap because they are so difficult to concentrate on. What exactly makes great medical research presentations great? Empirical or even experimental data on this question are scarce [1] , [2] , [3] , [4] . However, more than 80 authors of expert opinion articles have described what they believe a medical presenter should or should not do. The aim of this review was to extract all recommendations from these articles and determine whether the experts agree on what makes a medical research presentation either effective or poor.
Methods
Parts of this study were obtained from a previous dissertation by Sondermann, 2014 [5] . Presentation-related terms were searched within the titles of articles listed in PubMed, restricting the search to English-language articles published from January 1975 to July 2015. The search terms were:
( We included expert opinion articles and editorials that provided advice on how to give a medical research presentation at scientific conferences. We excluded articles exclusively referring to lectures to students, continued medical education, or health care management. Recommendations were extracted from each article, including both direct (e.g., "You should…") and indirect recommendations (e.g., "Remember the audience's time (…) should not be abused by presentation of uninteresting preliminary material" [6] ). Mere suggestions were not extracted; these were typically signaled by words such as "consider." We also excluded recommendations on abstract writing, use of outdated technology (e.g., diapositives), radiologic images (for being too specific), and technical aspects (e.g., choice of software). Differently worded advice from two authors was regarded as the same recommendation if equal in content (e.g., "initially, rehearse alone" [7] and "initially, practice the talk alone" [8] ). Similar recommendations were grouped into more general but still concrete advice. For example, "limit the number of lines on a slide to six" [9] and "no more than seven lines per slide" [10] were grouped into "limit the number of lines per slide." Finally, we determined the frequency of recommendations, counting those given in two articles by the same first author only once.
Results
The PubMed search delivered 4,140 hits, 91 of which met the inclusion criteria [6] , [7] , [8] , [9] , [10] , [11] , [12] , [13] , [14] , [15] , [16] , [17] , [18] , [19] , [20] , [21] , [22] , [23] , [24] , [25] , [26] , [27] , [28] , [29] , [30] , [31] , [32] , [33] , [34] , [35] , [36] , [37] , [38] , [39] , [40] , [41] , [42] , [43] , [44] , [45] , [46] , [47] , [48] , [49] , [50] , [51] , [52] , [53] , [54] , [55] , [56] , [57] , [58] , [59] , [60] , [61] , [62] , [63] , [64] , [65] , [66] , [67] , [68] , [69] , [70] , [71] , [72] , [73] , [74] , [75] , [76] , [77] , [78] , [79] , [80] , [81] , [82] , [83] , [84] , [85] , [86] , [87] , [88] , [89] , [90] , [91] , [92] , [93] , [94] , [95] , [96] . Of the 91 articles, 63 were from the medical field and 28 from related fields such as nursing. We found 3 to 103 different recommendations in each article, totaling 3,135 recommendations. Identification of identical recommendations and grouping similar ones resulted in 679 different recommendations. Of these, 349 were given in only one article each; for example, "remain in the hall from the start of the session until your talk" [94] . The most frequent advice, given in 62.9% of articles, was to keep slides simple. In particular, authors stated that one should not overload slides or include too much detail, but use clear, concise, simply designed visuals instead. Simplicity of visuals was also the subject of 5 of the 29 most frequent recommendations (see Table 1 ), including limiting the number of lines per slide (42.9%) and number of words per line (28.6%), using simple tables and graphs (34.1%), using animations carefully (27.5%), and putting phrases, not sentences, on slides (24.2%). The second most frequent advice, to know one's audience (52.7%), referred to who the audience is (e.g., profession, size, age, education), what they already know of the topic, or why they are there (i.e., what their expectations, attitudes, and interests are). Authors advised adjusting the presentation accordingly instead of using canned talks. Making eye contact was the third most frequent advice (46.2%). This was specified by some authors as making eye contact with many or all persons, making eye contact with persons in all sections of the audience, or making continuous eye contact. Rehearsal of the presentation was recommended in 44.0% of the articles. In addition, one-third of the articles advised rehearsal in front of other persons. Taken together, 56.0% of the articles gave at least one of these two recommendations. Timing the presentation beforehand -recommended by 38.5% -can ensure that the presenter will stick to the allotted time, an advice given by 40.7%. Further advice calling for thorough preparation was to know one's topic "like the back of one's hand" (31.9%), to develop an objective for the talk (28.6%), to and prepare for questions (20.9%) . All equipment should be tested beforehand (27.5% Authors agreed that the slide design should be consistent throughout the presentation (20.9%) and that contrasting colors should be used (20.9%). Most authors recommended using a dark background (26.4%), while only few recommended using a light background (n=3, 3.3%), arguing that this makes slides easier to read [15] , [46] ; one paper [89] recommended light background for charts and graphs, but not for text slides (without giving reasons). None of the included articles gave advice that was the complete opposite of these 29 most frequent recommendations (except for the light versus dark background). However, limiting advice was occasionally given, such as not to practice too much in order to save some enthusiasm [62] or not to exceed >10% of the original time [19] . Authors also disagreed on a few topics that did not make it to the 29 most frequent recommendations, including whether clipart or cartoons should be included, whether using a pointer is recommended, and whether information should be added sequentially on a slide.
Conclusions
This review extracted recommendations from 91 expert opinion articles on how to give a medical research presentation. We found a high degree of concordance among authors, with 29 recommendations given in more than one-fifth of articles each and very little explicit discordance. Our findings are limited by the fact that we restricted the literature search to one database and to article titles (without the latter, our search would have yielded 195,766 hits). Nevertheless, we included 91 articles on the presentation of medical research and thus consider- ably more than two previous reviews, which included 9 expert opinion articles on podium presentations each [97] , [98] . In addition, the distinction between what authors meant to be recommendations versus mere suggestions was a matter of interpretation; the same is true for decisions on whether recommendations were similar enough to be grouped. The fact that many authors recommend a behavior does not necessarily mean it will indeed be effective. This can be tested in experimental studies that systematically vary a presenter's behavior. As in clinical studies, the outcome of interest would need to be defined, which is rarely done in expert opinion articles. We propose as "presenter-relevant outcomes" a) to induce learning effects (i.e., comprehension and retention [99] ), b) to change attitudes, c) to interest and entertain, and d) to improve the presenter's reputation (e.g., by appearing competent). To our knowledge, experimental studies have only been done for presentations other than medical research presentations. Surprisingly, the recommendation given most often in this study, "keep your slides simple", has not been supported with regard to the amount of text on a slide (an aspect also related to further recommendations, like "limit the number of lines per slide", "limit the number of words per line", and "put phrases, not sentences, on slides"). A number of studies in students did not find significant differences in retention of information after presentations with concise slides as compared to presentations with more detailed slides [100] , [101] , [102] , as would have been expected by cognitive load theory. This theory states that information will not be encoded adequately if the capacity of our working memory is overloaded [103] , [104] , for example when trying to understand detailed slides and at the same time listen to the presenter. These surprising findings underline the necessity of experimental research on presentation techniques. However, simple slides have been found to be more effective with regard to a different aspect: that is, whether they include pictures not related to the content of the talk. Here, recall was better in students who attended a presentation using slides with irrelevant pictures [105] . The third most frequent advice, to make eye contact, was found to be effective in one study: Not only did students consider a speaker who made eye contact to be more credible and his talk to be more comprehensible, but they actually learned more as indicated by a subsequent multiple-choice test [102] . In this study, the "eye contact" condition also differed from the control condition in that the presentation was more lively (recommendation no. 13: "vary your voice") and in that the presenter did not read from written text only but also made colloquial interjections (recommendation no. 5: "do not read the talk from slides or a manuscript"). It is quite possible that empirical studies will contradict the advice found in this opinion-based study. For example, there is reason to assume that dark backgrounds (recommended by 24 experts as compared to 3 experts recommending light background) may have disadvantages. For example, they may require dimming the lights so that the audience can read the slides, which in turn may lead to reduced levels of attention due to increased tiredness. In addition, findings from previous studies may not be generalizable to medical conference presentations where the audience may differ in important aspects from students (which have been the subjects of many of the experiments [106] ) -for example with regard to their reasons for attendance and their prior knowledge of the topic. Future experimental studies should therefore investigate whether the recommendations found in this study are indeed effective, looking at different audiences and contexts, and focusing also on rarely explored aspects related to the preparation of the presentation, like adjustment of the talk to the specific audience (recommendation no. 2) and rehearsal (recommendation no. 4). Probably one of the main reasons that a particular piece of advice was given in the expert opinion papers is that the authors believed that many presenters did not yet follow it. The 29 most frequent recommendations can thus be interpreted as the 29 most common mistakes made by conference presenters. Most of them appear to be common sense and are generally well known [99] ; therefore, why are flaws so common, even in senior presenters [98] ? Researchers may be unwilling to invest time in thorough preparation [107] , or perhaps they have competing interests such as drawing the audience's attention away from themselves or using slides as a memory aid [104] . However, if presenters want their talk to be inspiring and practice-changing, they should adhere to the agreed advice found in this review. Future experimental studies should investigate the effectiveness of the recommendations found in this opinionbased review.
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CB conceived of the study, participated in its design, conduction, and analysis, and drafted the manuscript. HS participated in the study design, conduction, and analysis and helped draft the manuscript. MA participated in the study design. All authors read and approved the final manuscript. [7] und "initially, practice the talk alone" [8] ). Einander ähn-liche Empfehlungen wurden zu allgemeineren, aber noch konkreten, Empfehlungen zusammengefasst. So wurden "limit the number of lines on a slide to six" [9] und "no more than seven lines per slide" [10] gruppiert zu "begrenzte Anzahl Zeilen pro Folie". Schließlich wurde die Häufigkeit der jeweiligen Empfehlungen bestimmt, wobei solche aus verschiedenen Artikeln desselben Autors nur einmal gezählt wurden.
Ergebnisse
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